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[Title of the Invention] ASSEMBLY FOR SECURING FLAT 
CABLE 

ABSTRACT OF THE DISCLOSURE 
Object : 

The present invention achieves improvements in 
durability and reliability of flat cables and other 
materials by employing a stiffening and reinforcing 
plate to reduce or distribute the stress that would 
typically be concentrated upon materials such as flat 
cables . 

Configuration: 

In order to secure a flat cable 6, the present 
invention comprises a stiffening and reinforcing plate 
8 , in order to bring the alteration in shape of the 
flat cable that results from the dual wraparound 
winding state, which would arise in a single location 
of the flat cable as a result of a movable unit moving 
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back and forth, closer to the alteration in shape of 
the flat cable that results from a single wraparound 
winding state across a minimum of two locations thereof. 
The present invention presumes that the stiffening and 
reinforcing plate 8 possesses a degree of elasticity, 
as well as a smaller degree of flexibility than the 
flat cable 6. 
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WHAT IS CLAIMED IS: 

1. A flat cable securing assembly, within an electronic 
device configured to perform a handling of an 
electrical signal between an anchoring unit, whereto is 
secured one end of a flexible flat cable, and a movable 
unit configured to move in a back and forth motion, 
such that the flexible flat cable is bent in a U shape, 
wherein another end of the flat cable is configured to 
be secured in parallel with a direction of the back and 
forth motion of the movable unit, the flat cable 
securing assembly comprising 

a stiffening and reinforcing plate configured to 
alter a shape of the flat cable, using a portion near 
an edge of a securing unit as a fulcrum thereof, when 
the movable unit moves toward a bent portion of the 
flat cable, such that the flat cable has the shape 
thereof altered, using a portion near an end of the 
stiffening and reinforcing plate as a fulcrum thereof, 
when the movable unit moves toward a portion of the 
flat cable that is opposite to the bent portion thereof. 

2 . The flat cable securing assembly according to claim 
1, wherein the stiffening and reinforcing plate 
possesses a degree of elasticity, and comprises a 
lesser degree of flexibility than the flat cable. 
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3 . The flat cable securing assembly according to claim 
1, wherein the stiffening and reinforcing plate is a 
portion of a substrate within the movable unit. 

4. The flat cable securing assembly according to claim 
1, wherein the stiffening and reinforcing plate is a 
portion of a carriage of the movable unit . 

5. The flat cable securing assembly according to claim 
1, wherein the stiffening and reinforcing plate 
partially adheres to the flat cable. 
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DETAILED DESCRIPTION OF THE INVENTION 
[0001] 

Field of the Invention 

The present invention relates to a flat cable 
securing assembly, which uses flat cable, with respect 
to an electronic device that performs a handling of an 
electrical signal between an anchoring unit and a 
movable unit that moves in a back and forth motion. 

[0002] 

Description of the Related Art 

Whereas a flat cable is used in a wide range of 
electronic devices, an instance of a small printer will 
be used in the present circumstance. A description of a 
conventional flat cable securing assembly with respect 
thereto will be hereinafter, with reference to the 
attached drawings. 
[0003] 

Fig. 9, Fig. 10, Fig. 11, and Fig 12 depict a 
conventional flat cable securing assembly, with respect 
to a small printer. A print head 1, which is anchored 
to a carriage 2, moves in a back and forth motion, in 
accordance with a back and forth motion of the carriage 

2 in a direction A, which is guided by a carriage axle 

3 and a carriage guide axle 4. While moving in the back 
and forth motion, the print head 1 performs the print 
by discharging a dot matrix in accordance with a 
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character signal. In such a circumstance, the character 
signal that is required to discharge the dot matrix is 
created with an external apparatus, and received upon a 
circuit substrate that is attached to a frame 5, 
whereupon the character signal thus received is 
transmitted to the print head 1 via a flat cable 6. The 
flat cable 6 is bent into a U shape, with one end 
thereof secured to the frame 5, and another end thereof 
secured to a unit B of the carriage 2, in parallel with 
the back and forth direction A of the carriage 2. The 
unit B of the carriage 2 clamps the flat cable 6 by- 
pressing in upon the flat cable 6 in an up and a down 
direction with a pincer C and D, which comprise an edge 
at an identical position thereupon. In addition, the 
carriage 2 end of the flat cable 6 is connected to the 
print head 1, changing a facing thereof by 90 degrees 
by being bent 180 degrees after being secured to the 
unit B of the carriage 2. 
[0004] 

Problems the Invention Is Intended to Solve 

With respect to the conventional assembly of 
clamping the flat cable 6 by pressing in thereupon by 
such as the two pincers with the edge thereof in the 
same location thereupon, however, an alteration in a 
shape of the flat cable 6 that arises from the back and 
forth motion of the carriage 2 in a direction A, which 
is guided by the carriage axle 3 and the carriage guide 
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axle 4, occurs in a dual wraparound winding state, in a 
vicinity of an edge E of a securing unit thereof, 
regardless of whether the flat cable 6 moves either 
left or right of the direction A. As a result thereof, 
a stress is concentrated in the vicinity of the edge E 
of the securing unit of the flat cable 6 . In a worst 
case scenario, a danger exists that continuous repeated 
concentration of such a stress would cause a conducting 
wire within the flat cable 6 to suffer fatigue damage, 
preventing the anchoring unit and the movable unit from 
being able to communicate electrically with one another, 
resulting in a critical failure for the electronic 
device. 
[0005] 

The present invention was devised with resolving 
the weakness of the related art in mind, and has as an 
objective to improve a durability and a reliability of 
the flat cable. 
[0006] 

MEANS TO SOLVE THE PROBLEMS 

Within an electronic device configured to perform 
a handling of an electrical signal between an anchoring 
unit, whereto is secured one end of a flexible flat 
cable, and a movable unit configured to move in a back 
and forth motion, such that the flexible flat cable is 
bent in a U shape, wherein another end of the flat 
cable is configured to be secured in parallel with a 
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direction of the back and forth motion of the movable 
unit, a flat cable securing assembly according to the 
present invention comprises a stiffening and 
reinforcing plate configured to alter a shape of the 
flat cable, using a portion near an edge of a securing 
unit as a fulcrum thereof, when the movable unit moves 
toward a bent portion of the flat cable, such that the 
flat cable has the shape thereof altered, using a 
portion near an end of the stiffening and reinforcing 
plate as a fulcrum thereof, when the movable unit moves 
toward a portion of the flat cable that is opposite to 
the bent portion thereof. 
[0007] 

In addition, the stiffening and reinforcing plate 
possesses a degree of elasticity, comprises a lesser 
degree of flexibility than the flat cable, and, 
furthermore, the stiffening and reinforcing plate is a 
portion of a substrate within the movable unit. 
[0008] 

Furthermore, the stiffening and reinforcing plate 
is a portion of a carriage of the movable unit, and in 
addition, the stiffening and reinforcing plate 
partially adheres to the flat cable. 
[0009] 
OPERATION 

With a flat cable securing assembly configured 
such as per the preceding, a stiffening and reinforcing 
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plate is employed such that, when the movable unit 
moves toward the bent portion of the flat cable, a) the 
flat cable undergoes an alteration in a shape thereof, 
with a vicinity of an edge E of a securing unit thereof 
as a fulcrum of the alteration in the shape thereof, 
and when the movable unit moves toward an opposite 
portion of the flat cable, the flat cable undergoes an 
alteration in a shape thereof, with a vicinity of a 
leading end of the stiffening and reinforcing plate as 
a fulcrum of the alteration in the shape thereof, 
thereby preventing a concentration of a stress 
thereupon, and b) the alteration in a shape of the flat 
cable that results from the dual wraparound winding 
state, which would arise in a single location of the 
flat cable as a result of a movable unit moving back 
and forth, is brought closer to the alteration in the 
shape of the flat cable that results from a single 
wraparound winding state across a minimum of two 
locations thereof, thereby reducing a stress that would 
be concentrated in the single location thereof, and 
preventing fatigue damage from occurring upon a 
conducting wire within the flat cable. As a result 
thereof, it is thereby possible to improve a durability 
and a reliability of the flat cable. In addition, 
presuming that the stiffening and reinforcing plate 
possesses a degree of elasticity, and incorporating a 
lesser degree of flexibility into the stiffening and 
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reinforcing plate than the degree of flexibility that 
the flat cable possesses, and presuming in turn that an 
alteration in the shape of the flat cable with a large 
degree of bending, which normally occurs in the leading 
end of the stiffening and reinforcing plate when the 
movable unit moves to an end of the flat cable that is 
opposite to the bent portion of the flat cable, is an 
alteration, within a wide range, of a small degree of 
bending in line with the stiffening and reinforcing 
plate, distributes the concentrated stress upon the 
flat cable, thereby preventing fatigue damage from 
occurring upon the conducting wire within the flat 
cable as a result of a repetition of the concentration 
of the stress thereupon, thereby facilitating an 
improvement in the durability and the reliability of 
the flat cable. 
[0010] 

EMBODIMENTS 

Following is a description of embodiments of the 
present invention, with reference to the attached 
drawings. Fig. 1 is an oblique view of a small printer 
according to an embodiment of the present invention. 
Fig. 2 is an exploded view of a movable unit of the 
printer. Fig. 3 through Fig. 5 depict a state in a 
periphery of a securing unit of the flat cable 6 when 
the movable unit moves to each respective location. 
[0011] 



- 10 - 



Japanese Patent Laid-Open No. 6-55804 



In Fig. 1 and Fig. 2, a print head 1, which is 
anchored to a carriage 2 by a print head anchoring 
screw 7, moves in a back and forth motion in a 
direction A, in accordance with a back and forth motion 
of the carriage 2 in the direction A, which is guided 
by a carriage axle 3 and a carriage guide axle 4. While 
moving in the back and forth motion in the direction A, 
the print head 1 performs a print by discharging a dot 
matrix in accordance with a character signal. In such a 
circumstance, the character signal that is required to 
discharge the dot matrix is created with an external 
apparatus, and received upon a circuit substrate that 
is attached to a frame 5, whereupon the character 
signal thus received is transmitted to the print. head 1 
via a flat cable 6. The flat cable 6 is bent into a U 
shape, such as is depicted in Fig. 1 and Fig. 2, with 
one end thereof secured to the frame 5, and another end 
thereof secured to a unit B of the carriage 2 , in 
parallel with the back and forth direction A of the 
carriage 2 . The unit B of the carriage 2 securely 
clamps the flat cable 6 together with a stiffening and 
reinforcing plate 8, by pressing in upon the flat cable 
6, upon the stiffening and reinforcing plate 8, with a 
pincer C and D, which comprise an edge at an identical 
position thereupon. 
[0012] 
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In such a circumstance, the stiffening and 
reinforcing plate 8 is a rigid body that guides the 
flat cable 6 from the securing unit toward the bent 
portion thereof. The stiffening and reinforcing plate 8 
also causes the alteration of the flat cable 6, which 
arises from the movement of the carriage 2, to occur in 
a vicinity of an edge E of a securing unit pincer 
thereof, such as is depicted in Fig. 4, when the 
carriage 2 moves to a left hand side, i.e., toward the 
bent portion of the flat cable 6, and to occur in a 
vicinity of a leading end F of the stiffening and 
reinforcing plate 8, such as is depicted in Fig. 5, 
when the carriage 2 moves to a right hand side, i.e., a 
part of the flat cable 6 that is opposite to the bent 
portion thereof. Put another way, the alteration of the 
shape of the flat cable 6 that occurs when the carriage 
2 moves back and forth becomes a single wraparound 
winding state across two locations, resulting in a 
quantity of alteration that is half the quantity of 
alteration that would result from the conventional 
single location instance. Accordingly, the concentrated 
stress is also halved from the conventional instance 
thereof, thereby facilitating preventing fatigue damage 
from occurring upon the conducting wire within the flat 
cable 6 as a result of a repetition of the 
concentration of the stress thereupon, thus allowing 
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the durability and the reliability of the flat cable 6 
to be improved as a result thereof . 
[0013] 

According to another embodiment, it would be 
possible to obtain an effect similar to the effect 
obtained according to the preceding embodiment when 
positioning the stiffening and reinforcing plate 8 
beneath the flat cable 6, such as is depicted in Fig. 6. 
The concentration of stress in such a circumstance, 
however, will occur in a vicinity of a leading end G of 
the stiffening and reinforcing plate 8 when the 
carriage 2 moves to the left hand side, and will occur 
in a vicinity of an edge F of the securing unit pincer 
thereof when the carriage 2 moves to a right hand side . 
[0014] 

According to still another embodiment, it would be 
possible to shift an edge of a pincer H and I in an up 
and a down direction of the securing unit of carriage 2 , 
and to clamp the flat cable 6 with the pincer H and I, 
which respectively possess the edge in a different 
location from one another, such as is depicted in Fig. 
7. It would thus be possible to create a state similar 
to the state wherein the stiffening and reinforcing 
plate 8 is used according to the preceding embodiments, 
allowing the durability and the reliability of the flat 
cable 6 to be improved as a result thereof . 
[0015] 
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In addition, the alteration of the shape of the 
flat cable 6 that occurs from presuming that the 
stiffening and reinforcing plate 8 possesses a degree 
of elasticity, and incorporating a lesser degree of 
flexibility into the stiffening and reinforcing plate 8 
than the degree of flexibility that the flat cable 6 
possesses, when the carriage 2 moves to the right hand 
side, as per Fig. 1 through Fig. 3, is rectified by the 
stiffening and reinforcing plate 8, and becomes an 
alteration, within a wide range, of a small degree of 
bending in line with the stiffening and reinforcing 
plate 8, such as is depicted in Fig. 8. The stress that 
would normally be concentrated in the vicinity of the 
leading end of the stiffening and reinforcing plate 8 
is thereby distributed throughout the unit J as a whole. 
As a result, the concentration of the stress is reduced, 
thereby facilitating preventing fatigue damage from 
occurring upon the conducting wire within the flat 
cable 6 as a result of a repetition of the 
concentration of the stress thereupon, thus allowing 
the durability and the reliability of the flat cable 6 
to be improved as a result thereof. 
[0016] 

EFFECTS OF THE INVENTION 

With respect to the flat cable securing assembly 
according to the present invention, securing the flat 
cable with respect to an electronic device configured 
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to perform a handling of an electrical signal between 
an anchoring unit, whereto is secured one end of a 
flexible flat cable, and a movable unit configured to 
move in a back and forth motion, such that the flexible 
flat cable is bent in a U shape, wherein another end of 
the flat cable is configured to be secured in parallel 
with a direction of the back and forth motion of the 
movable unit, either brings a localized alteration in 
the shape of the flat cable closer to the alteration in 
the shape of the flat cable that results from a single 
wraparound winding state across a minimum of two 
locations thereof, rather than the alteration in the 
shape of the flat cable that would arise consistently 
in a single location of the flat cable as a result of 
the the, dual wraparound winding state, or else treats a 
large degree of bending as an alteration, within a wide 
range, of a small degree of bending in line with the 
stiffening and reinforcing plate, thereby either 
reduces or distributes a concentration of stress 
thereupon, facilitating preventing a conducting wire 
within the flat cable from suffering fatigue damage as 
a result of the continuous repeated concentration of 
such stress, in turn preventing the flat cable from 
being severed, which would result in a critical failure 
for the electronic device, and thereby making it 
possible to provide an improvement in the durability 
and the reliability of the flat cable. 



- 15 - 



Japanese Patent Laid-Open No. 6-55804 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an oblique view of a small printer 
according to an embodiment of the present invention. 

Fig. 2 is an exploded view of a movable unit of 
the small printer according to the embodiment of the 
present invention. 

Fig. 3 is a lateral view of a periphery of a flat 
cable securing unit of the small printer according to 
the embodiment of the present invention. 

Fig. 4 is a lateral view of the periphery of the 
flat cable securing unit of the small printer according 
to the embodiment of the present invention, when a 
carriage 2 moves to a left hand side of the small 
printer . 

Fig. 5 is a lateral view of the periphery of the 
flat cable securing unit of the small printer according 
to the embodiment of the present invention, when the 
carriage 2 moves to a right hand side of the small 
printer. 

Fig. 6 is a lateral view of the periphery of the 
flat cable securing unit' of the small printer according 
to an embodiment of the present invention. 

Fig. 7 is a lateral view of the periphery of the 
flat cable securing unit of the small printer according 
to an embodiment of the present invention. 
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Fig. 8 is a lateral view of the periphery of the 
flat cable securing unit of the small printer according 
to the embodiment of the present invention, when the 
carriage 2 moves to a right hand side of the small 
printer. 

Fig. 9 is an oblique view of a small printer that 
depicts an instance of a conventional technology. 

Fig. 10 is a lateral view of a periphery of a flat 
cable securing unit of the small printer according to 
the instance of the conventional technology. 

Fig. 11 is a lateral view of the periphery of the 
flat cable securing unit of the small printer according 
to the instance of the conventional technology, when a 
carriage 2 moves to a left hand side of the small 
printer. 

Fig. 12 is a lateral view of the periphery of the 
flat cable securing unit of the small printer according 
to the instance of the conventional technology, when a 
carriage 2 moves to the left hand side of the small 
printer. 

DESCRIPTION OF THE REFERENCE NUMERALS 

1. Print Head 

2 . Carriage 

3 . Carriage Axle 

4 . Carriage Guide Axle 

5 . Frame 
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6. Flat Cable 

7 . Print Head Anchoring Screw 

8. Stiffening and Reinforcing Plate 
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